
SRI Addendum - Uplands Soil 
Characterization Report 
Coleman Oil Company Facility 
3 East Chehalis Street 
Wenatchee, Washington 
 
 
 

Prepared for: 
Coleman Oil Company 

335 Mill Road 
Lewiston, Idaho 83501 

 
March 6, 2019 

 
 

Prepared by: 
 
 

 
HydroCon, LLC 

 
 

314 West 15th Street, Suite 300, Vancouver, Washington 98660 
p: (360) 703-6079 

www.hydroconllc.net 
 



 
 
 
 
 
 

 

 

SRI Addendum - Uplands Soil Characterization Report 
 
Coleman Oil Company Facility 
3 East Chehalis Street 
Wenatchee, Washington 
 
Prepared for: 
Coleman Oil Company 
335 Mill Road 
Lewiston, Idaho 83501 
 
 
 
HydroCon Project No: 2017-074 
 
 
Prepared by:  
 
 
 
 
___________________ 
Nick Varnum. LHG 
Senior Geologist 
 
Reviewed by: 
 
 
 
 
___________________ 
Craig Hultgren, LHG  
Principal Geologist 



SRI Addendum - Uplands Soil Characterization Report 
Coleman Oil - Wenatchee, Washington 
March 6, 2019 
 
 
 

HydroCon   i | P a g e  
 

 
Table of Contents 

1.0  INTRODUCTION ............................................................................... 1 

2.0  BACKGROUND INFORMATION ........................................................ 2 
2.1  Site Description ........................................................................................... 2 
2.2  Site History .................................................................................................. 2 
2.3  Remedial Measures ...................................................................................... 2 
2.4  Geologic & Hydrogeologic Setting ............................................................... 3 
2.5  Purpose and Scope ...................................................................................... 4 
2.6  Objectives and Approach ............................................................................. 4 
2.7  Planning and Permitting .............................................................................. 5 

2.7.1  Permits ............................................................................................................... 5 
2.7.2  Health and Safety Plan ........................................................................................ 5 
2.7.3  Underground Utility Locates ................................................................................. 5 

2.8  Demolition of the Control Valve Building .................................................... 6 
3.0  FIELDWORK .................................................................................... 7 

3.1  Exploratory Test Pits ................................................................................... 7 
3.2  Temporary Soil Borings ............................................................................... 7 
3.3  Field Screening ............................................................................................ 8 
3.4  Soil Sampling ............................................................................................... 8 
3.5  Deepening BH-1 ........................................................................................... 8 
3.6  Well Development ........................................................................................ 9 
3.7  Decontamination Procedures ....................................................................... 9 
3.8  Surveying ..................................................................................................... 9 
3.9  Management of Investigation Derived Waste ............................................. 10 

4.0  RESULTS OF INVESTIGATION ...................................................... 11 
4.1  Subsurface Conditions .............................................................................. 11 

4.1.1  Refinement of Geologic Interpretation in Uplands Area ...................................... 11 
4.2  Field Screening Results ............................................................................. 12 
4.3  Soil Analytical Results ............................................................................... 13 

4.3.1  Test Pits ............................................................................................................ 13 
4.3.2  Temporary Borings ............................................................................................ 14 
4.3.3  Monitoring Well BH01R ..................................................................................... 16 

4.4  Data Quality Review ................................................................................... 16 
5.0  DISCUSSION .................................................................................. 17 

5.1  Sources of Petroleum Hydrocarbon Contamination Other Than R99 in the 
Uplands Area ...................................................................................................... 17 



SRI Addendum - Uplands Soil Characterization Report 
Coleman Oil - Wenatchee, Washington 
March 6, 2019 
 
 
 

HydroCon   ii | P a g e  
 

5.1.1  2010 Gasoline Release ..................................................................................... 18 
5.1.2  2013 Gasoline Release ..................................................................................... 18 
5.1.3  Drum Spill ......................................................................................................... 19 

5.2  Extent of Soil Contamination ..................................................................... 19 
5.3  Remedial Options ....................................................................................... 20 

6.0  QUALIFICATIONS .......................................................................... 21 

7.0  REFERENCES ................................................................................ 22 
 
Figures 
Figure 1 – Site Location Map 
Figure 2 – Site Features 
Figure 3 – Cross Section Locations Boring and  
Figure 4 – Cross Section C-C’ 
Figure 5 – Top of Chumstick Formation 
Figure 6 – Test Pit and Temporary Boring Locations and Soil Analytical Results 
 
Tables 
Table 1 – Well Construction Details 
Table 2 – Test Pit and Temporary Boring Analytical Results - Fuels and BTEX 
 
Appendices 
A - Photographs  
B – Boring and Test Pit Logs 
C – Well Development Form 
D – Laboratory Reports and Chain-of-Custody Documentation 
E – Data Quality Review Reports 



SRI Addendum - Uplands Soil Characterization Report 
Coleman Oil - Wenatchee, Washington 
March 6, 2019 
 
 
 

HydroCon   iii | P a g e  
 

Acronyms 
AIA Additional Interim Action 
bgs below ground surface 
BTEX benzene, toluene, ethylbenzene, and total xylenes  
COC Chemical of Concern 
Coleman Oil Coleman Oil Company 
CUL cleanup level 
CVB Control Valve Building 
DRPH diesel range petroleum hydrocarbons 
Ecology Washington Department of Ecology 
EDB 1,2-dibromoethane 
EDC 1,2-dichloroethane 
EPA Environmental Protection Agency 
gpm gallons per minute 
GRPH gasoline range petroleum hydrocarbons 
HydroCon HydroCon Environmental LLC 
µg/L micrograms per liter 
mg/Kg milligrams per Kilogram 

LCS/LCSD Laboratory Control Sample/ Laboratory Control Sample 
Duplicates 

LNAPL light nonaqueous-phase liquid 
MDL method detection limit 
MRL method reporting limit 
MTCA Model Toxics Control Act 
ORPH oil range petroleum hydrocarbons 
OWS oil water separator 
PID photoionization detector  
SAP Sampling and Analysis Plan 
R99 R99 Renewable Diesel 

 



SRI Addendum - Uplands Soil Characterization Report 
Coleman Oil - Wenatchee, Washington 
March 6, 2019 
 
 
 

HydroCon   1 | P a g e  
 

1.0  INTRODUCTION 
 
HydroCon Environmental, LLC (HydroCon), has prepared this report on behalf of Coleman Oil 
Company (Coleman Oil) to characterize the nature and extent of soil contamination near 
monitoring well MW13 that was discovered during subsurface investigations related to the 
Supplemental Remedial Investigation (SRI) performed at the site.  This contamination is a 
separate issue than the R99 Renewable Diesel (R99) release and requires further 
characterization to identify the source and the extent of subsurface impact.   
 
This addendum has been prepared to supplement the requirements of Exhibit B – Scope of 
Work and Schedule of Agreed Order No. DE 15389 entered into by Coleman Oil Company, LLC; 
Coleman, Services IV, LLC; and the Washington State Department of Ecology (Ecology) with an 
effective date of September 18, 2017 (Agreed Order). The Agreed Order is a continuation of 
previous and ongoing significant oil spill response activities and removal actions conducted 
under the Administrative Order on Consent for Removal Activities issued by the U. S. 
Environmental Protection Agency (EPA) on May 5, 2017 (EPA Docket No. CWA-10-2017-
0114). 
 
The site, as defined under the Washington State Model Toxics Control Act Cleanup 
Regulation (MTCA), Chapter 173-340 of the Washington Administrative Code (WAC §173-
340-200), comprises the portion of the Coleman Oil Property and adjacent properties where 
hazardous substances have come to be located in soil, groundwater, and surface water at 
concentrations exceeding applicable cleanup levels (herein referred to as the Site) as a result 
of releases at the Coleman Oil Property. 
 
HydroCon prepared an SRI Addendum - Additional Upland Soil and River Sediment 
Characterization Work Plan dated December 12, 2018 (HydroCon 2018e) to assess the source 
and the nature and extent of soil contamination near MW13 and further assess the extent of 
diesel contamination in Columbia River sediment in the observed Sheen Discharge Area. 
Supporting documentation is found in the attachments to the SRI Work Plan (HydroCon 2018a) 
and includes Standard Operating Procedures (SOPs) and field forms that will be used during 
the investigation. 
 
Due to safety concerns for performing the sediment sampling (e.g., winter weather, road and 
river conditions), the soil investigation was performed independently of the sediment work.  
This report documents the results of the uplands soil characterization work. 
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2.0 BACKGROUND INFORMATION 
 
The following section provides a summary of the Site location and description, geologic 
setting, historical land use, environmental history, and contaminants and media of concern at 
the Site. Most of the information provided below is summarized from the SRI Work Plan 
(HydroCon 2018a) and the Draft SRI Report (HydroCon 2018b).  
 
2.1 Site Description 
 
The Site is located at 3 Chehalis Street in Wenatchee, Washington. The Site is located nearly 
adjacent to the west side of the Columbia River. Land use near the Site is primarily industrial 
(Figure 1). 
 
2.2 Site History 
 
This section provides a brief Site history, focusing on the discovery of a release of diesel in 
March 2017. Additional site history is documented in the SRI Report. 
 
The Site has been in operation as a bulk fuel facility since 1921. Coleman Services IV, LLC 
purchased the property in January 2007 and Coleman Oil has operated the facility since that 
time. 
 
A petroleum sheen was discovered on the west side of the Columbia River approximately 300 
feet north of the Site on March 17, 2017. Subsequent pipeline tightness testing revealed that 
two underground pipelines could not hold pressure and review of Coleman Oil inventory records 
indicated that the release was most likely from the R99 fuel line. 
 
Subsequent testing included the installation of groundwater monitoring wells, soil borings, and 
test pits in different phases between March and September 2017 by Farallon (2017) and March 
and April 2018 by HydroCon (2018b) (Figure 2). This testing indicated soil and groundwater 
had been impacted at concentrations above MTCA Method A cleanup levels, including impacts 
to soil and groundwater and sediment near the location of the sheen. 
 
2.3 Remedial Measures 
 
Several remedial measures have taken place at the site since the discovery of the release. 
 

 Pads and booms have been placed on the Columbia River in the observed sheen 
discharge area to recover product since discovery of the release. This practice 
continues today. 
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 From April 12, 2017 to June 19, 2017 a remedial excavation was performed on the 
Coleman Oil facility near the point of the R99 release. Approximately 741 tons of 
petroleum contaminated soil was removed for offsite disposal. 

 Sumps were placed in the remedial excavation backfill. Pumps were placed in the 
sumps to recover product and maintain a cone of depression to minimize product 
migration. Effluent from the sumps was routed to an oil/water separator and settling 
tanks prior to treatment using granular activated carbon (GAC). The treated water 
was disposed under permit into the City of Wenatchee’s sanitary sewer system. 

 Prior to this investigation a total of 38 monitoring and recovery wells (MW-1 through 
MW32, MW01S, MW03S, BH-1 through BH-3, and RW-1) have been installed at the 
site. Product recovery via skimming using a peristaltic pump and new tubing and/or 
passive recovery using hydrophobic socks is ongoing.   

 Product recovery pumps have been installed in 9 wells with persistent measurable 
LNAPL or high concentrations of DRPH in soil and/or groundwater (MW09R, 
MW10R, MW17, MW24, MW28, MW29, MW30, MW32, and BH-1). These wells are 
connected with underground piping for pressurized air to operate the pumps, conduit 
for electrical control and effluent piping to collect the recovered groundwater and 
product. The modified remediation system now consists of three separate zones that 
pump LNAPL and contaminated groundwater into an associated OWS. These zones 
include the MW09R zone (MW09R, MW17, and MW32); the MW10R zone (W10R, 
MW24, and MW28); and the BH-1 zone (BH-1, MW29, and MW30). The expanded 
remediation system began pumping on November 2, 2018. 

 
As of early June 2018, a total of 413.2 gallons of R99 had been recovered in liquid form, and 
an additional estimated 1984 gallons recovered through soil excavation. (HydroCon 2018f). 
 
2.4 Geologic & Hydrogeologic Setting 
 
The Site is located in the Wenatchee Valley approximately 100 feet west south-west of the 
Columbia River at an elevation of approximately 660 feet above mean sea level (Figure 1). 
The topography of the Site slopes very gently to the north north-west parallel to the Columbia 
River. 
 
The soils beneath the Site are consistent with ice-age alluvial deposits underlain by the 
Chumstick Formation bedrock. The alluvium consists primarily of silt and silty sand, with layers 
of clay, sand, gravel and cobbles. The thickness of the alluvial deposits ranges from 6 to 31.5 
feet. Boring logs and drilling observations indicate that a more massive, well cemented 
sandstone layer is beneath thin layers of mudstone, shale and sandstone and the sandstone 
appears to be acting as an aquitard in this area. The groundwater level is within a few feet of 
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the top of the Chumstick Formation and always above the sandstone layer. An exception is at 
MW22 where the groundwater is approximately 15 feet above the top of the Chumstick 
formation. This area has been disturbed by a previous remedial excavation (Farallon 2017) 
and has been backfilled with construction and other debris. 
 
Groundwater flow is generally parallel with the top of the Chumstick formation. The 
groundwater flow direction and the dip of the sandstone surface are both to the north, 
northeast except in the region between the Site and the Columbia River where both are more 
to the east.  
 
2.5 Purpose and Scope 
 
Results of the SRI have revealed that a source of contamination other than R99 is present at 
the Site near monitoring well MW13 with elevated concentrations of GRPH, DRPH, and 
benzene above their respective MTCA Method A cleanup level in both soil and groundwater.  
The source of the contamination is unknown. Monitoring well MW13 is located north of the 
Control Valve Building and within the footprint of the former Tank Farm B.  In addition, two 
sediment samples collected in the observed Sheen Discharge Area (SS01 and SS02) have 
DRPH concentrations that exceed the Sediment Cleanup Objective (SCO) of 340 mg/kg.  
Ecology has requested that the lateral and vertical extent of the DRPH be defined near these 
sampling locations.  
 
Due to safety concerns for performing the sediment sampling (e.g., winter weather, road and 
river conditions), the soil investigation was performed independently of the sediment work.  
This report documents the results of the uplands soil characterization work. 
 
2.6 Objectives and Approach 
 
This Addendum describes field work to advance exploratory test pits and temporary soil 
borings in the vicinity of monitoring well MW13, sample collections and laboratory analytical 
results for those samples.  As stated above, this report documents the soil characterization 
portion of the SRI Addendum.  Further characterization of Columbia River sediments in the 
observed sheen discharge area will be done later this year as part of the SRI addendum and 
will be reported under a separate cover. 
 
During previous sampling events, elevated concentration of GRPH and benzene were detected 
in soil and groundwater samples near MW13. The well is located within the footprint of the 
former Tank Farm B and adjacent to (north) and down-gradient of the Control Valve Building 
that housed pumps used to load fuel into the storage tanks. As identified in the SRI Report 
(HydroCon 2018b), further investigation in this area is necessary to assess the nature and 
extent of the GRPH/DRPH/benzene impacts to the subsurface. Even though each borings 
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described in this addendum was advanced to bedrock, this investigation primarily focused on 
the extent of contamination within the vadose zone to identify the source(s) and assist in 
remedy selection.   
 
Also, as part of the field work, but not related to the uplands investigation, monitoring well 
BH-1 was deepened and constructed with a larger diameter monitoring well to enhance the 
ability to extract petroleum contaminated groundwater and LNAPL (if present) in this area of 
the site.  
  
2.7 Planning and Permitting 
 
This section describes the coordination and implementation of the fieldwork performed during 
the SRI Addendum Uplands Soil Characterization portion of the Investigation. Work was 
performed in general accordance to the approved SRI Addendum - Additional Upland Soil and 
River Sediment Characterization Work Plan (HydroCon 2018e) and SRI SAP and QAPP 
(HydroCon 2018a). 
 
2.7.1 Permits 
 
No permits were necessary for the collection of soil samples from temporary borings or 
exploratory test pits at the Site. 
 
2.7.2 Health and Safety Plan 
 
HydroCon updated the site specific health and safety plan (HASP) to govern health and safety 
protocols used during this investigation. Work was performed using Occupational Safety and 
Health Administration (OSHA) Level D work attire consisting of hard hats, safety glasses, 
hearing protection, protective gloves, and protective boots. 
 
2.7.3 Underground Utility Locates 
 
Prior to the commencement of the subsurface activities, a public utility notification was 
requested through the Washington One Call Service. Locate ticket number 18517129 was 
refreshed with ticket number 18453939. Utilities Plus (private contractor) provided on site 
clearance of boreholes and exploratory test pits on January 7, 2019. 
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2.8 Demolition of the Control Valve Building 
 
On January 7 2019, the Control Valve Building (CVB) was demolished by Clarke Construction 
utilizing heavy equipment (John Deere 130G trackhoe). All piping, pumps, containment 
structures, etc. in the CVB were removed from the site. The pumps were retained for future 
use.  All other solid waste generated during the demolition was disposed at the Wenatchee 
Regional landfill. 
 
Prior to demolition the area inside the CVB was inspected.  The pumps had been removed 
prior to the arrival of the demolition crew and all stored remediation system materials were 
moved to a new location onsite.  The demolition crew reported that the concrete pad was 
stained in various locations across the entire pad and left over absorbent material was 
observed on or near the areas where staining was observed.  The concrete floor was in good 
to fair condition.  However, the pads that the pumps were mounted on appeared to be precast 
and placed on an existing slab.  The seams were not sealed to the existing slab. Joints 
approximately ¼-inch in width were filled with sand and/or fine grit. Any liquid spilled in this 
building had the potential to migrate to the subsurface through these joints.    
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3.0 FIELDWORK 
 
This section documents the field work performed during the characterization of uplands soil 
near MW13. 
 
3.1 Exploratory Test Pits 
 
At the completion of demolition of the CVB, HydroCon utilized Clarke Construction to excavate 
6 exploratory test pits (TP01 through TP06) to assess shallow soil quality near the former 
building.  Photographs of the test pits advanced under the former CVB are included in 
Appendix A. HydroCon utilized field screening methods described in greater detail in Section 
4.2 to assess the extent of shallow soil contamination.  A John Deere 130G trackhoe was used 
to excavate the test pits down to an intended 4 feet below ground surface (bgs).  However, two 
of the test pits (TP05 and TP06) encountered a large boulder and were terminated at 2 feet 
bgs.     
 
Soil samples were collected at approximate 2 foot intervals and examined for lithologic 
composition and field screening parameters. Soil samples were placed into laboratory 
prepared glass jars and then placed into an ice filled cooler. Selected soil samples were 
submitted for laboratory analysis.  Information collected during the exploratory test pitting was 
placed on the attached Test Pit logs (Appendix B).   
 
3.2 Temporary Soil Borings 
 
On January 8-10, 2019, HydroCon directed the advancement of 10 temporary soil borings 
(HC03 through HC12) using the Sonic drilling method described in the SAP attached to the 
SRI Work Plan (HydroCon 2018a). Each temporary boring was advanced to bedrock 
(Chumstick Formation).   
 
The sonic drilling method was selected due to the presence of cobbles and large boulders in 
the shallow soil underlying the site.  The drilling was accomplished by advancing a hollow drill 
rod for the first 10 feet, followed by advancing an override casing over the drill cuttings. A 
sonic casing was then driven to override the core barrel, resulting in a continuously cased 
borehole. Soil within the core barrel was then extruded in a new plastic sleeve which was 
observed by the geologist. This process was repeated to the target depth of the soil boring. 
Upon completion, the borings were backfilled with hydrated bentonite. 
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3.3 Field Screening 
 
Each sample collected from the trackhoe bucket or sonic sample core was inspected for 
lithologic composition, presence of water, and field screened for the presence of petroleum 
hydrocarbons (i.e., staining, hydrocarbon odor and organic vapors). The total organic vapor 
concentration of each sample was measured using a PID. A portion of each soil sample was 
placed in a sealable plastic baggie. The tip of the PID was inserted into the plastic bag in the 
airspace above the soil sample and the PID measurement was recorded. The PID was 
calibrated before use at the Site to a test gas standard consisting of 100 parts per million 
(ppm) isobutylene. Because several factors can affect PID readings (e.g. moisture, 
temperature, and background conditions), HydroCon has determined that a value of 2 ppm or 
greater may indicate the presence of organic vapors originating from contaminants at the Site. 
Boring and test pit logs detailing the lithology, field screening results, and sample depths are 
included in Appendix B. 
 
3.4 Soil Sampling 
 
The selected soil samples were removed from the excavation bucket (test pits) or plastic 
sleeve (temporary borings) using a new pair of disposable gloves and placed directly into 
labeled laboratory-prepared jars and sealed with Teflon-lined lids. Soil samples were placed 
into laboratory-supplied containers (utilizing EPA Method 5035A field preservation) and 
immediately placed in an ice-filled cooler along with chain-of-custody documentation for 
shipment to APEX Labs in Tigard, Oregon. Boring and test pit logs detailing the lithology, field 
screening results, and sample depths were developed for each test pit and temporary boring. 
Selected soil samples (up to three per boring and one from each test pit) were submitted to the 
laboratory based on sampling objectives (i.e., depth and soil type) and field screening results. 
 
Soil samples were analyzed using all of the following laboratory methods: 
 
 DRPH and ORPH by Northwest Method NWTPH-Dx 
 GRPH by Northwest Method NWTPH-Gx 
 BTEX and VOCs by EPA Method 8260C 

 
3.5 Deepening BH-1 
 
Existing monitoring well BH-1 was overdrilled using the sonic drilling method. Prior to drilling 
the pump and ancillary piping and wiring were temporarily removed to allow drill rig access.  
The well materials from BH-1 were removed by advancing six inch diameter steel drilling 
casing over the entire length of the existing well. Following the advancement of the six inch 
casing an eight inch steel casing was advanced to the target completion depth of 40 feet bgs. 
Once the eight inch casing was set the six inch casing was removed along with the former well 
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material. Once the PVC well material was removed, a core barrel sampler was used to clean 
out any remaining well materials from the former borehole. Once the boring was clean of 
debris the boring was advanced and sampled to the new design depth using the same drilling 
techniques used to advance a new boring.   
 
A new well (BH01R) was completed in the borehole.  The well was constructed with 25 feet of 
4-inch diameter 0.010-inch slotted PVC well screen and a bottom slip cap. Clean 10-20 graded 
silica sand was used as a filter pack in the annular space. Hydrated bentonite was used as a 
seal. The bentonite was placed from the top of the sand pack to approximately 1 foot below the 
ground surface. A vault has been installed at this well location. Monitoring well construction 
details are documented in the boring logs and summarized on Table 1. 
 
At the conclusion of well development the pump was installed in the well with the pump intake 
placed at a depth of approximately 33 feet bgs and reactivated.     
 
3.6 Well Development 
 
Monitoring well BH01R was developed by surging and pumping techniques. A clean 
submersible impellor pump attached to a new length of LDPE tubing was used to surge and 
bail turbid water from the well. The pump was lowered and raised inside the saturated interval 
of the well.  The pump was lowered near the bottom of the well and turned on to purge turbid 
water.  This process was repeated until no further improvement in water clarity was observed. 
Approximately 3 casing volumes was removed from the well. Well development details are 
documented on a Well Development Form which is included in Appendix C. 
 
3.7 Decontamination Procedures 
 
All drilling and sampling tools were decontaminated between boring locations using a hot water 
pressure washer. All solid and liquid investigation–derived waste generated during purging and 
decontamination was placed in a labeled 55-gallon drum and transported to the onsite 
remediation system for treatment. 
 
3.8 Surveying 
 
Elandsen Inc. performed the surveying at the site. HydroCon requested that the elevation of 
the ground surface be surveyed at each temporary boring and test pit location. The vertical 
and horizontal coordinates of the borings and test pits were surveyed relative to established 
datums in the area. The horizontal coordinates are relative to the North American Datum, 1983 
(NAD83) and the vertical coordinates are relative to the North American Vertical Datum, 1988 
(NAVD88). The survey data are included on the test pit and temporary boring logs in Appendix 
B. 
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3.9 Management of Investigation Derived Waste 
 
Soil from drill cuttings and water generated during drilling, decontamination, and well 
development were placed in separate labeled 55-gallon drums. The drums were staged at the 
Site pending waste profiling. Water generated from well development was temporarily 
contained in labeled drums and transported to the water treatment area. Water generated by 
the drilling contractor (from decontamination) was temporarily contained in the contractor’s 
utility trailer and then emptied at the completion of drilling. All water was pumped into the 
Site’s water treatment system for later discharge, under an agreement with the City, into the 
City of Wenatchee’s sanitary sewer system. The 4 drums of soil that were generated during 
drilling activities were placed in Coleman Oil’s drum storage area.  These drums, along with 
other drums of petroleum contaminated solid waste, will be transported in batches to the 
Wenatchee Waste Management regional facility under the existing Coleman oil petroleum 
contaminated soil waste profile.  
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4.0 RESULTS OF INVESTIGATION 
 
This section summarizes subsurface conditions, field screening results, and analytical results. 
 
4.1 Subsurface Conditions 
 
The soil beneath the surface in the uplands area includes alluvial deposits consisting primarily 
of sand, silt, and gravel. Boulders were encountered during test pitting and drilling.  Boulders 
up to 4 feet in diameter were excavated during trenching activities conducted at the site in 
2017. Alluvial deposits were observed from ground surface to a maximum depth of 13 feet bgs 
at HC05 and HC06.  It should be noted that the investigation area includes a portion of the 
former remedial excavation area performed in 2017 where 741.43 tons of petroleum 
contaminated soil was removed and transported offsite for disposal as well as the location of 
former Tank Farm B.  Fill soil in the form of sand and gravel fill from 2017 remedial 
excavations was encountered in 3 borings (HC10 through HC12) at depths ranging from 
ground surface to the top of bedrock (13 to 14 feet bgs).     
 
Bedrock (Chumstick Formation) was encountered at every boring except HC09 (which was 
only drilled to 5’ bgs).  The upper portion of the Chumstick appeared weathered and consists 
of mudstone and sandstone. The mudstone is commonly friable with planar fractures, waxy 
texture, and has local organic inclusions. The sandstone is fine to medium grained, moderately 
cemented, friable, and massive.    
 
Water was encountered in every temporary boring except HC09 at a depth ranging from 7.5 
feet to 12 feet bgs.    
 
4.1.1 Refinement of Geologic Interpretation in Uplands Area 
 
HydroCon updated cross section C to C’ (which includes the uplands area of the site where the 
focus of this investigation was on) to include data obtained from the new borings. The cross 
section location map and cross section C to C’ are included on Figures 3 and 4, respectively 
(cross sections A-A’ and B-B’ can be found in HydroCon 2018c).  The ground surface is 
relatively flat in the north-south direction while the top of the Chumstick Formation generally 
slopes to the north between MW12 and MW16 (approximately 390 feet) with a drop in 
elevation of 9 feet. Localized depressions in the top of the Chumstick are present in the vicinity 
of monitoring wells MW03S and MW14. Detailed descriptions of the subsurface soil are 
included in the attached boring logs (Appendix B). 
 
Figure 4 includes a refinement of the top of the Chumstick Formation based on the new 
borings. The stratigraphy of the new wells did not significantly change the understanding of the 
top of the Chumstick Formation at the site. 
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4.2 Field Screening Results 
 
Because several factors can affect PID readings (e.g. moisture, temperature, and background 
conditions), HydroCon determined that a value of 2 ppm or greater may indicate the presence 
of organic vapors originating from contaminants at the site. Results are summarized below. 
 

Field Screening Results 

Test Pit/Boring ID Hydrocarbon Odor 
PID Readings >2 
ppmv @ depth (feet) 

TP01 Strong Odor @ 1’-4’ 1005 @ 3’ 
845 @ 4’ 

 
TP02 
 

Slight odor @ 2’ 9.6 @ 2’ 
0.0 @ 4’ 

TP04 Strong odor @ 1’-4’ 165 @ 2’ 
618 @ 4’ 

TP05 
 Slight Odor @ 2’ 4.4 @ 2’ 

HC03 
 Strong odor @ 10’ 460 @ 10’ 

HC04 
 Slight to Strong odor @ 7’-9’ 34-196 @ 7’-9’ 

HC05 
 Strong odor @ 12’ 110 @ 12’ 

HC06 
 Slight to Strong odor @ 9’-12’ 28-447 @ 9’-12’ 

HC07 
 

Strong odor @ 3’-7.5’ 
264 @ 3’ 
335 @ 5’ 
514 @ 7.5’ 

HC08 
 Strong odor @ 9’ 620 @ 9’ 

HC09 
 Strong odor @ 2’ 705 @ 2’ 

HC10 
 Moderate odor @ 10’ 56 @ 10’ 

HC11 
 Strong odor @ 11’-12’ 656-284 @ 11’-12’ 

HC12 Strong odor @ 12’ 347 @ 12’ 
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Field Screening Results 
(continued) 

 
 

MW13 
 
 

Organic Decay Odor @ 3’ 
Strong Odor @ 5’ 
Strong Odor @ 7’ 
Strong Odor @ 9’ 

Strong Odor @ 10’ 
Strong Odor @ 12’ 

No Odor @ 19 

5.4 @ 3’ 
468 @ 5’ 
627 @ 7’ 

1,417 @ 9’ 
1,271 @ 10’ 

50 @ 12’ 
<2.0 @ 19 

 
 
4.3 Soil Analytical Results 
 
Soil analytical results are reported in milligrams per kilogram (mg/kg) which is equivalent to 
parts per million (ppm), and are summarized in Table 2 and Figure 6. The laboratory report 
and chain-of-custody documentation are included in Appendix D. 
 
A summary of the soil analytical results in each test pit, temporary boring, and monitoring well 
BH01R is provided below. 
 
4.3.1 Test Pits 
 
TP01 – HydroCon collected a sample from 2 feet bgs (TP01-2).  GRPH (4,970 mg/kg), DRPH 
(3,510 mg/kg), ORPH (1,850 mg/kg), benzene (0.328 mg/kg), toluene (0.408 mg/kg), 
ethylbenzene (40.5 mg/kg), and total xylenes (343 mg/kg) were detected in the sample above 
their respective MRL.  The concentration of GRPH, DRPH, benzene, ethylbenzene, and total 
xylenes exceed their respective MTCA Method A CULs. 
 
TP02 – HydroCon collected a sample from 2 feet bgs (TP02-2).  ORPH (1,250 mg/kg) was the 
only analyte detected in the sample above the MRL. The concentration of ORPH is below the 
MTCA Method A CUL of 2,000 mg/kg. 
 
TP03 – HydroCon collected a sample from 4 feet bgs (TP03-4).  DRPH (119 mg/kg) was 
detected in the sample above their respective MRL.  The concentration of GRPH exceeds the 
MTCA Method A CUL. 
 
TP04 – HydroCon collected a sample from 2 feet bgs (TP04-2).  GRPH (47.6 mg/kg) and 
ORPH (4,270 mg/kg), ethylbenzene (0.263 mg/kg) and total xylenes (1.66 mg/kg) were 
detected in the sample above their respective MRL.  The concentration of GRPH and ORPH 
exceed the MTCA Method A CUL.  
 



SRI Addendum - Uplands Soil Characterization Report 
Coleman Oil - Wenatchee, Washington 
March 6, 2019 
 
 
 

HydroCon   14 | P a g e  
 

TP05 – HydroCon collected a sample from 2 feet bgs (TP05-2).  DRPH (270 mg/kg) was the 
only analyte in the sample detected above the MRL.  The concentration of DRPH is below the 
MTCA Method A CUL of 2,000 mg/kg. 
 
TP06 – HydroCon collected a sample from 2 feet bgs (TP06-2).  DRPH (580 mg/kg), ORPH 
(61.1 mg/kg), and toluene (0.643 mg/kg) were detected in the sample at concentrations below 
their respective MTCA Method A CULs.  
 
4.3.2 Temporary Borings 
 
HC03 – Three samples were submitted for analysis from the boring at depths of 7, 10, and 15 
feet bgs.  There was no detection of any COC in the samples collected at 7 and 15 feet bgs. 
GRPH (3,550 mg/kg) and DRPH (3,240 mg/kg) were detected in the sample collected from 10 
feet bgs at concentrations that exceed their respective MTCA Method A CULs.    
 
HC04 – Three samples were submitted for analysis from the boring at depths of 7, 9, 12 feet 
bgs. GRPH (up to 1,070 mg/kg), DRPH (up to 6,400 mg/kg) and total xylenes (up to 10.2 
mg/kg) were detected in the samples collected at 7 and 9 feet bgs.  ORPH (4,640 mg/kg) was 
detected in the sample collected at 7 feet bgs.  The concentration of GRPH and ORPH 
exceeds their respective MTCA Method A cleanup level in the HC04-07 sample.  The 
concentration of GRPH, DRPH, and total xylenes exceeds their respective MTCA Method A 
CULs in the HC04-09 sample. There was no detection of any COC in the sample collected at 
12 feet bgs. 
 
HC05 – Three samples were submitted for analysis from the boring at depths of 10, 12, and 15 
feet bgs. DRPH (130 mg/kg) and ORPH (62.9 mg/kg) were detected in the sample collected at 
10 feet bgs.  GRPH (101 mg/kg), DRPH (2,210 mg/kg), and ORPH (316 mg/kg) were detected 
in the sample collected at 12 feet bgs. GRPH (55.4 mg/kg) was detected in the sample 
collected from 15 feet bgs. The concentration of GRPH and DRPH in the sample collected at 
12 feet bgs exceeded their respective MTCA Method A CULs.  The concentration of GRPH in 
the sample collected at 15 feet bgs exceeded the MTCA Method A CUL. 
 
HC06 – Three samples were submitted for analysis from the boring at depths of 9, 12, and 15 
feet bgs. GRPH (17.6 mg/kg) and DRPH (1,750 mg/kg) were detected in the sample collected 
at 9 feet bgs. GRPH (1,900 mg/kg), DRPH (5,560 mg/kg), and total xylenes (53.6 mg/kg) were 
detected in the sample collected at 12 feet bgs at concentrations that exceed their respective 
MTCA Method A CULs. There was no detection of any COC in the sample collected at 15 feet 
bgs. 
 
HC07 - Three samples were submitted for analysis from the boring at depths of 3, 5, and 15 
feet bgs.  GRPH (up to 1,270 mg/kg), DRPH (up to 2,740 mg/kg), benzene (up to 0.159 
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mg/kg), ethylbenzene (up to 0.373 mg/kg), and total xylenes (up to 3.53 mg/kg) were detected 
in the samples collected at 3 and 5 feet bgs. The concentration of GRPH in the samples 
collected from 3 and 5 feet bgs and the concentration of DRPH collected at 5 feet bgs exceed 
their respective MTCA Method A CULs. There was no detection of any COC in the sample 
collected at 15 feet bgs. 
 
HC08 – Three samples were submitted for analysis from the boring at depths of 4, 9, and 12 
feet bgs. GRPH (1,260 mg/kg) and DRPH (9,150 mg/kg) were detected in the sample collected 
at 9 feet bgs at concentrations that exceed their respective MTCA Method A CULs. There was 
no detection of any COC in the samples collected at 4 and 15 feet bgs. 
 
HC09 – One sample was submitted for analysis from the boring at a depth of 2 feet bgs. GRPH 
(12,200 mg/kg), DRPH (3,320 mg/kg), benzene (2.35 mg/kg), toluene (9.46 mg/kg), 
ethylbenzene (41.4 mg/kg), and total xylenes (307 mg/kg) were detected in the sample. The 
concentration of GRPH, DRPH, benzene, toluene, ethylbenzene, and total xylenes exceeds 
their respective MTCA Method A CULs. 
 
HC10 – Three samples were submitted for analysis from the boring at depths of 5, 12, and 15 
feet bgs. There was no detection of any COC in the sample collected at 5 feet bgs. GRPH 
(17.6 mg/kg) and DRPH (84.5 mg/kg) were detected in the sample collected from 12 feet bgs. 
ORPH (51.1 mg/kg) was detected in the sample collected from 15 feet bgs. None of the 
detected analytes was above their respective MTCA Method A CULs. 
 
HC11 – Three samples were submitted for analysis from the boring at depths of 6, 11, and 15 
feet bgs. DRPH (45 mg/kg) and ORPH (1,110 mg/kg) were detected in the sample collected at 
6 feet bgs. GRPH (1,520 mg/kg), DRPH (6,760 mg/kg), ORPH (1,740 mg/kg), benzene (1.12 
mg/kg), ethylbenzene (0.567 mg/kg), and total xylenes (34.2 mg/kg) were detected in the 
sample collected at 11 feet bgs. The concentration of GRPH, DRPH, benzene, and total 
xylenes exceed their respective MTCA Method A CULs in the sample collected at 11 feet bgs. 
There was no detection of any COC in the sample collected at 15 feet bgs. 
 
HC12 - Three samples were submitted for analysis from the boring at depths of 8, 12, and 15 
feet bgs. GRPH (627 mg/kg) was detected in the sample collected at 8 feet bgs.  GRPH (1,190 
mg/kg), DRPH (3,790 mg/kg), ethylbenzene (0.0458 mg/kg), and total xylenes (2.80 mg/kg) 
were detected in the sample collected from 12 feet bgs.  The concentration of GRPH in the 
samples collected from 8 and 12 feet bgs and the concentration of DRPH in the sample 
collected at 12 feet bgs exceeded their respective MTCA Method A CULs. There was no 
detection of any COC in the sample collected at 15 feet bgs. 
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4.3.3 Monitoring Well BH01R 
 
BH01R – Two samples were submitted for analysis from the boring at depths of 32 and 37 feet 
bgs. DRPH (73.5 mg/kg) and ORPH (125 mg/kg) were detected in the sample collected at 32 
feet bgs.  GRPH (108 mg/kg) and DRPH (400 mg/kg) were detected in the sample collected at 
37 feet bgs.  The concentration of GRPH in the sample collected at 37 feet bgs exceeds the 
MTCA Method A CUL.    
 
4.4 Data Quality Review 
 
Laboratory testing of soil resulted in two laboratory reports including Apex Labs Work Orders 
A8H328 and A8H0529. The data review reports are included in Appendix E. The review of the 
analytical results included the following: 
 

 Holding Times & Sample Receipt 
 Surrogate Compounds 
 Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 Associated Laboratory Duplicate 
 Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
 Method Blank 
 Field Duplicates 
 Target Analyte List 
 Reporting Limits (MDL and MRL) 
 Reported Results 

 
Data were qualified due to matrix interference, compound identification issues, and/or 
LCS/CCV recoveries. No data were rejected and completeness was 100 percent. All results 
are usable as intended.  The data review report identifies all data qualifiers and the reasons 
for qualification. Aside from the data quality issues identified above, the data quality review 
identified no concerns with respect of the quality of usability of the data presented herein. 
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5.0 DISCUSSION 
This section provides a discussion of the results of the investigation and known areas of 
contamination unrelated to the R99 release.   
 
5.1 Sources of Petroleum Hydrocarbon Contamination Other Than R99 in the Uplands 

Area 
 
Elevated concentrations of GRPH, DRPH, ORPH, and BTEX have been detected in soil and 
groundwater samples collected in the Uplands area near monitoring well MW13 during 
subsurface investigations and quarterly groundwater monitoring at the site.  Considering that 
the site has been used as a bulk fuel facility for over 100 years, there are several possible 
sources that may have contributed to this contamination including two tank farms (Tank Farm 
A and former Tank Farm B); the CVB; the two former above ground pumps located east of the 
CVB; the underground piping associated with the two former above ground pumps; and the 
USTs, ancillary piping, and dispensers located east and south of Tank Farm A.  Most of these 
features are shown on Figure 2.   
 
Other potential sources of petroleum contamination in the Uplands include historic features 
that are no longer present at the site including the former warehouse building located north of 
former Tank Farm B; the former storage building; the former truck loading rack; and the former 
dry well. Many of these features were removed during the remedial excavation performed in 
2017 in response to the R99 release.       
 
The primary area of contamination in the Uplands area appears to be concentrated near 
MW13. Removal of the CVB was done to remove the equipment and structure of one of the 
suspected sources as well as provide drill rig and excavator access.  Six test pits (TP01 
through TP06) were performed to assess shallow soil conditions under and around the former 
CVB followed by drilling ten temporary borings (HC03 through HC12) to delineate the lateral 
extent of contamination near MW13/CVB/former Tank Farm B.  Continuous soil samples were 
collected to assess subsurface geology, perform field screening for the presence of petroleum 
contamination, and collect soil samples.   
 
Soil analytical results indicated that GRPH, DRPH, ORPH, and BTEX were detected in 
samples collected under and near the CVB and former Tank Farm B.  These two former site 
features appear to be two of the primary sources of contamination in the Uplands area.  The 
extent of this contamination in the unsaturated (vadose) zone is discussed in detail in Section 
5.2. 
 
Known sources of petroleum contamination  in the Uplands area unrelated to the R99 release 
are summarized below. 
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5.1.1 2010 Gasoline Release 
 
On June 2, 2010, a review of daily inventory records for AST 15A by Coleman Oil personnel 
revealed a discrepancy of approximately 180 gallons of unleaded gasoline (Farallon 2017). 
Subsequent inspection of AST 15A and associated piping revealed gasoline leaking from a 
fill valve and flowing onto the concrete floor surface in the AST 15A valve control box on the 
southeast portion of Tank Farm A. In addition, gasoline was observed on the ground surface 
east of the AST 15A valve control box in an unpaved area between the Tank Farm A containment 
area and the south-adjacent former fuel dispenser island. Coleman Oil personnel immediately 
stopped the flow of gasoline from the AST to the leaking fill valve; contacted emergency spill 
response contractor NRC Environmental Services, Inc. of Spokane, Washington (NRCES) to 
address the spill; and reported the spill to the appropriate regulatory agencies. 
 
The gasoline release appeared to be limited to a narrow unpaved area between the Tank Farm 
A containment area and the south-adjacent former fuel dispenser island (Figure 2). NRCES 
excavated approximately 6 cubic yards of gasoline contaminated soil for offsite disposal from this 
area to a depth of approximately 2 feet below ground surface (bgs) using hand tools. 
Conf i rmat ion soil samples collected from the excavation sidewalls and 1  foot below the base 
of the excavation contained GRPH and BTEX at concentrations exceeding their respective MTCA 
Method A cleanup levels. 
 
Feasible alternatives for excavation of additional material between the Tank Farm A 
containment area and the south-adjacent former fuel dispenser island were limited due to 
concerns regarding the structural integrity of the Tank Farm A containment area and the 
presence of large boulders in the excavation area. 
 
Initial follow-up characterization activities conducted by Environmental Compliance Associates, 
LLC of Kennewick, Washington included completion of shallow borings using a push-probe 
drilling rig and completion of a deeper boring using an air rotary drilling rig. Results of the follow-
up characterization indicated that concentrations of GRPH and BTEX in soil decreased 
significantly with distance both laterally and vertically from the spill area.  The extent of GRPH 
and BTEX contaminated soil appears to be limited to the area near the point of release. 
 
5.1.2 2013 Gasoline Release 
 
On May 30, 2013, another gasoline spill occurred at the Site. The UST at the southeastern 
portion of the Site that supplied fuel to the retail sales card lock was being filled. 
Approximately 200 gallons of gasoline overtopped the UST fill port and spilled onto the soil 
surrounding the UST (Able 2013).  Able responded to the incident on May 31, 2013 and began 
excavation of the impacted soil. A total of 90.08 tons of petroleum contaminated soil was 
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removed from around the UST. The final excavation was 21 feet long by 18 feet wide, and 
extended to a depth of 12 feet bgs (Figure 2). The excavation exposed a portion of the UST.  
Confirmation soil samples collected from the final limits of the excavation confirmed removal of 
petroleum-impacted soil to concentrations less than MTCA Method A cleanup levels.   
 
Ecology (2015) issued a No Further Action (NFA) determination for the Property in a letter dated 
March 13, 2015. The NFA determination was contingent on compliance with the Environmental 
Covenant recorded on October 6, 2014 with Chelan County that specified restrictions and 
requirements related to residual concentrations of petroleum hydrocarbons at concentrations 
exceeding MTCA cleanup levels in soil in the area of Tank Farm A (2010 gasoline release 
area). 
 
5.1.3 Drum Spill 
 
In September 2018 a release of gasoline and diesel fuel occurred from a leaking drum that 
was being stored in a temporary drum storage area located northeast of Tank Farm A.  
Remedial excavation began immediately after observing stained soil underlying the drum.  Due 
to the presence of a large boulder larger excavation equipment was needed to advance the 
remedial excavation. The excavation was advanced down to the soil/water interface 
(approximately 8 feet bgs).  The final dimensions of the remedial excavation measured 12 feet 
by 14 feet with a total depth of 8 feet bgs. A total of 16.83 tons of PCS was removed from the 
site.  
 
Confirmation soil samples were collected from the sidewalls and floor of the excavation.  
Analytical results indicated that lateral extent of soil contamination was removed from the 
ground surface down the groundwater interface. The floor sample collected at the groundwater 
interface had GRPH (789 mg/kg) and DRPH (8,570 mg/kg) concentrations that exceed their 
respective MTCA Method A cleanup levels.  No further remedial excavation was attempted due 
to the presence of Tank Farm A and the large boulder.   
 
5.2 Extent of Soil Contamination  
 
Based on the results of this investigation and previous investigations, the extent of soil 
contamination in the unsaturated (vadose) zone in the Uplands area from sources other than 
the 2017 R99 release appears to be concentrated under the former CVB and Tank Farm B 
areas.  The approximate extent of soil contamination within the vadose zone in this area is 
shown on Figure 6.  This area is approximately 30 feet wide by 65 feet long.  Contamination in 
this area is expected to extend from near ground surface down to the depth of seasonal low 
groundwater level which is approximately 8 to 12 feet bgs in this area of the site.  GRPH, 
DRPH, ORPH, and BTEX contaminated soil is observed further downgradient at depth at or 
below the water.  This zone of contamination is referred to as the smear zone and appears to 
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comingle with R99 and possibly other products (i.e. gasoline and oil)  as it gets closer to the 
Columbia River.   
 
5.3 Remedial Options 
 
Removal of soil by excavation in the area shown on Figure 6 to a depth of 8 feet would 
generate approximately 578 cubic yards of soil.  This would remove the majority of the source 
of contamination that is affecting groundwater in this area of the site.  Excavation is not the 
only remedial action that can remove the contamination (soil vapor extraction is another 
remedial option) but it is the fastest and most thorough method of cleanup.  Cleanup of soil in 
the saturated zone downgradient of this source area would require an alternative remedial 
method (e.g., injection or natural attenuation) as it would not be economically feasible to 
remove 8 feet or more of overburden to access the contaminated soil within the smear zone.  
Cleanup options and estimated costs for each technology will be provided in the feasibility 
study.   
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6.0 QUALIFICATIONS 
 
HydroCon’s services were performed in a manner consistent with generally accepted practices 
of the profession undertaken in similar studies in the same geographical area during the same 
time period. HydroCon makes no warranties, either expressed or implied, regarding the 
findings, conclusions or recommendations. Please note that HydroCon does not warrant the 
work of laboratories, regulatory agencies, or other third parties supplying information used in 
the preparation of the report. 
 
Findings and conclusions resulting from these services are based upon information derived 
from the on-site activities and other services performed under this scope of work; such 
information is subject to change over time. Certain indicators of the presence of hazardous 
substances, petroleum products, or other constituents may have been latent, inaccessible, 
unobservable, non-detectable or not present during these services, and we cannot represent 
that the site contains no hazardous substances, toxic materials, petroleum products, or other 
latent conditions beyond those identified during this monitoring. Subsurface conditions may 
vary from those encountered at specific sampling locations or during other surveys, tests, 
assessments, investigations, or exploratory services; the data, interpretations and findings are 
based solely upon data obtained at the time and within the scope of these services. 
 
This report is intended for the sole use of Coleman Oil Company to meet the requirements of 
Exhibit B – Scope of Work and Schedule of the Agreed Order. This report may not be used or 
relied upon by any other party without the written consent of HydroCon. The scope of services 
performed in execution of this evaluation may not be appropriate to satisfy the needs of other 
users, and use or re-use of this document or the findings, conclusions, or recommendations is 
at the risk of said user. 
 
The conclusions presented in this report are, in part, based upon subsurface sampling 
performed at selected locations and depths. There may be conditions between borings or 
samples that differ significantly from those presented in this report and which cannot be 
predicted by this study. 
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Table 1

Well Construction Details
Coleman Oil Site

Wenatchee, Washington

Well ID
Date 

Installed
Installed 

By
Drilling 
Method

Total 
Boring 

Depth (feet 
bgs)

Total    
Well  
Depth 

(feet bgs)

Well 
Diameter 
(inch)

Well 
Constructio
n Material

Screen Slot 
Size (inch)

Length of 
Screen 
(feet)

Length of 
Bottom 
Cap
(feet)

Screened 
Interval 
(feet bgs)

Well Casing 
Elevation 
(feet1)

MW‐1 7/7/2010 Farallon Air Rotary 35.50 35.00 2 PVC 0.01 15 ‐ 20‐35 658.01
MW01S 3/4/2018 HydroCon Sonic 20.00 19.99 4 PVC 0.01 15 0.23 5.37 ‐ 20.37 657.54
MW‐2 7/8/2010 Farallon Air Rotary 40.00 40.00 2 PVC 0.01 15 ‐ 25‐40 657.76
MW‐3 9/7/2010 Farallon Air Rotary 35.30 35.00 2 PVC 0.01 10 ‐ 25‐35 658.26
MW03S 4/3/2018 HydroCon Sonic 20.00 19.30 4 PVC 0.01 15 0.23 4.43 ‐ 19.43 658.17
MW‐4 9/8/2010 Farallon Air Rotary 40.10 37.00 2 PVC 0.01 10 ‐ 27‐37 657.48
MW‐5 9/9/2010 Farallon Air Rotary 45.40 45.00 2 PVC 0.01 15 ‐ 30‐45 656.00
MW‐6 4/12/2017 Farallon Air Rotary 18.40 18.00 4 PVC 0.02 10 ‐ 8‐18 657.70
MW‐7 4/11/2017 Farallon Air Rotary 20.10 20.00 4 PVC 0.02 10 ‐ 10‐20 657.52
MW‐8 4/11/2017 Farallon Air Rotary 25.20 25.00 4 PVC 0.02 10 ‐ 15‐25 656.20
MW‐9 4/12/2017 Farallon Air Rotary 24.50 24.00 4 PVC 0.02 10 ‐ 14‐24 655.29
MW09R 8/15/2018 HydroCon Sonic 35.00 32.60 4 PVC 0.01 25 0.45 8.59‐33.59 653.55
MW‐10 4/14/2017 Farallon Air Rotary 30.20 30.00 2 PVC 0.02 16 ‐ 14‐30 645.80
MW10R 8/16/2018 HydroCon Sonic 35.00 33.59 4 PVC 0.01 20 0.45 14.64‐34.64 644.30
MW‐11 4/14/2017 Farallon Air Rotary 22.30 22.00 4 PVC 0.02 10 ‐ 12‐22 658.00
MW12 4/2/2018 HydroCon Sonic 20.00 19.52 4 PVC 0.01 15 0.23 4.63 ‐ 19.63 658.27
MW13 3/29/2018 HydroCon Sonic 50.00 19.80 4 PVC 0.01 15 0.23 4.91 ‐ 19.91 657.04
MW14 3/30/2018 HydroCon Sonic 35.00 20.02 4 PVC 0.01 15 0.23 5.23 ‐ 20.23 657.15
MW15 4/12/2018 HydroCon Sonic 35.10 35.10 4 PVC 0.01 25 0.23 10.33 ‐ 35.33 654.99
MW16 4/5/2018 HydroCon Sonic 30.00 29.15 4 PVC 0.01 20 0.23 9.28 ‐ 29.28 656.93
MW17 4/4/2018 HydroCon Sonic 35.00 29.41 4 PVC 0.01 20 0.23 9.52 ‐ 29.52 655.55
MW18 4/11/2018 HydroCon Sonic 35.00 34.65 4 PVC 0.01 20 0.23 15.86 ‐ 35.86 654.51
MW19 4/5/2018 HydroCon Sonic 35.00 31.48 4 PVC 0.01 20 0.23 11.66 ‐ 31.66 653.31
MW20 4/10/2018 HydroCon Sonic 30.00 29.50 4 PVC 0.01 20 0.23 9.79 ‐ 29.79 650.85
MW21 4/9/2018 HydroCon Sonic 35.00 32.10 4 PVC 0.01 20 0.23 12.30 ‐ 32.30 643.88
MW22 4/13/2018 HydroCon Sonic 40.00 39.10 4 PVC 0.01 25 0.23 9.19 ‐ 34.19 641.85
MW23 3/29/2018 HydroCon Sonic 25.00 22.04 4 PVC 0.01 15 0.23 7.13 ‐ 22.13 656.91
MW24 8/6/2018 HydroCon Sonic 35.00 34.25 4 PVC 0.01 20 0.45 14.17‐34.17 644.38
MW25 8/7/2018 HydroCon Sonic 35.00 32.96 4 PVC 0.01 20 0.45 12.81‐32.81 645.57
MW26 8/8/2018 HydroCon Sonic 35.00 32.52 4 PVC 0.01 20 0.45 13.54‐33.54 646.65
MW27 8/9/2018 HydroCon Sonic 40.00 38.74 4 PVC 0.01 25 0.45 13.56‐38.56 649.00
MW28 8/10/2018 HydroCon Sonic 40.00 38.74 4 PVC 0.01 25 0.45 13.62‐38.62 650.64
MW29 8/13/2018 HydroCon Sonic 40.00 39.11 4 PVC 0.01 25 0.45 14.05‐39.05 652.34
MW30 8/14/2018 HydroCon Sonic 40.00 39.79 4 PVC 0.01 25 0.45 14.67‐39.67 652.83
MW31 8/15/2018 HydroCon Sonic 40.00 39.28 4 PVC 0.01 25 0.45 14.11‐39.11 653.97
MW32 8/17/2018 HydroCon Sonic 35.00 34.02 4 PVC 0.01 25 0.45 8.95‐33.95 655.83
BH‐1 3/25/2017 EPI Air Rotary 30.00 30.00 2 PVC 0.01 10 ‐ 20‐30 652.17
BH01R 1/27/2019 HydroCon Sonic 40.00 39.97 4 PVC 0.01 25 0.45 14.52‐39.52 651.03
BH‐2 3/25/2017 EPI Air Rotary 35.00 35.00 2 PVC 0.01 15 ‐ 20‐35 653.77
BH‐3 3/26/2017 EPI Air Rotary 30.00 30.00 2 PVC 0.01 15 ‐ 15‐30 648.76
RW‐1 4/10/2017 Farallon Air Rotary 30.00 30.00 3 PVC 0.02 15 ‐ 15‐30 650.42

Notes:
feet1 = Elevation is relative to NGVD88

bgs = below ground surface

PVC = polyvinyl chloride

Replaced by well on the next line
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2017-074

COLEMAN OIL COMPANY

3 CHEHALIS ST.

WENATCHEE, WA.





WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sandy  Silt (ML), Reddish brown (7.5YR 5-6), 60% non
plastic silt, 20% fine sand, and 20% subrounded
gravel and cobbles up to 4" in diameter, dry, no
hydrocarbon odor.

End of boring at 15' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 658.03'
NORTHING: 152718.87
EASTING: 1771784.61

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

Sandy Gravel (GP), Yellowish brown (7.5 YR 7/1), 55%
subrounded gravel and cobbles up to 4" in diameter
with 40% fine sand, and 5% nonplastic silt, dry, no
hydrocarbon odor.

Silty Sand (SM), Reddish brown (7.5YR 5/6), 70%
medium to fine sand, 20% subrounded gravel up to
3" in diameter, and 10% non plastic silt, dry becomes
wet at 9.5', strong hydrocarbon odor at 10'.

Sandstone, Light gray (N5), medium to fine grained,
massive, friable, moderatly cemented, dry, no
hydrocarbon odor. Chumstick formation.

HC03-10

HC03-15

0.1
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0.4

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sandy Silt (ML), Reddish brown (7.5YR 5-6), 60% non
plastic silt, 20% fine sand, and 20% subrounded
gravel and cobbles up to 4" in diameter, dry, no
hydrocarbon odor.

End of boring at 12' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.65'
NORTHING: 152732.47
EASTING: 1771798.03

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

HC04-09

HC04-12

0

0.1

0.1

0.1

34

196

2.5

0.6

Sandy Gravel (GP), Yellowish brown (7.5 YR 7/1), 55%
subrounded gravel and cobbles up to 4" in diameter
with 40% fine sand, and 5% nonplastic silt, dry, no
hydrocarbon odor.

Silty Sand (SM), Reddish brown (7.5YR 5/6), 70%
medium to fine sand, 20% subrounded gravel up to
3" in diameter, and 10% non plastic silt, dry becomes
wet at 9', strong hydrocarbon odor at 9'. Color
change to gray at 7' and black at 9'.

Sandstone, Light gray (N5), medium to fine grained,
massive, friable, moderatly cemented, dry, no
hydrocarbon odor. Chumstick formation.

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sandy Silt (ML), Reddish brown (7.5YR 5-6), 60% non
plastic silt, 20% fine sand, and 20% subrounded
gravel and cobbles up to 4" in diameter, dry, no
hydrocarbon odor.

End of boring at 15' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.75'
NORTHING: 152743.24
EASTING: 1771819.32

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

Sandy Gravel (GP), Yellowish brown (7.5 YR 7/1), 55%
subrounded gravel and cobbles up to 4" in diameter
with 40% fine sand, and 5% nonplastic silt, dry, no
hydrocarbon odor.

Silty Sand (SM), Reddish brown (7.5YR 5/6), 70%
medium to fine sand, 20% subrounded gravel up to
3" in diameter, and 10% non plastic silt, dry becomes
wet at 11.5', strong hydrocarbon odor at 12'. Color
change to gray at 12'.

Sandstone, Light gray (N5), medium to fine grained,
massive, friable, moderatly cemented, dry, no
hydrocarbon odor. Chumstick formation.
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314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sandy Silt (ML), Reddish brown (7.5YR 5-6), 60% non
plastic silt, 20% fine sand, and 20% subrounded
gravel and cobbles up to 4" in diameter, dry, no
hydrocarbon odor.

End of boring at 15' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.75'
NORTHING: 152759.98
EASTING: 1771809.98

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

Sandy Gravel (GP), Yellowish brown (7.5 YR 7/1), 55%
subrounded gravel and cobbles up to 4" in diameter
with 40% fine sand, and 5% nonplastic silt, dry, no
hydrocarbon odor.

Silty Sand (SM), Reddish brown (7.5YR 5/6), 70%
medium to fine sand, 20% subrounded gravel up to
3" in diameter, and 10% non plastic silt, dry becomes
moist at 9' wet at 12', strong hydrocarbon odor at 12'.
Color change to dark gray at 12'.

Sandstone, Light gray (N5), medium to fine grained,
massive, friable, moderatly cemented, dry, no
hydrocarbon odor. Chumstick formation.

HC06-09

HC06-12

HC06-15

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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Sandy Gravel (GP), Reddish brown (7.5 YR 5/6), 55%
subrounded gravel and cobbles up to 4" in diameter
with 40% fine sand, and 5% nonplastic silt, dry, no
hydrocarbon odor.

LOCATION MAP
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sandy Silt (ML), Reddish brown (7.5YR 5-6), 60% non
plastic silt, 20% fine sand, and 20% subrounded
gravel and cobbles up to 4" in diameter, dry, no
hydrocarbon odor.

End of boring at 15' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 656.55'
NORTHING: 152764.91
EASTING: 1771760.65

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

Silty Sand (SM), Gray, 70% medium to fine sand, 20%
subrounded gravel up to 3" in diameter, and 10%
non plastic silt, dry becomes moist to wet at 7.5',
strong hydrocarbon odor. Color change to reddish
brown at 9'.
Petroleum contamination first observed at 3' bgs.

Sandstone, Light gray (N5), medium to fine grained,
massive, friable, moderatly cemented, dry, no
hydrocarbon odor. Chumstick formation.

HC07-03

HC07-7.5

HC07-15

Mudstone, Brownish gray, laminated, friable, planer
fracturing, waxy, organic inclusions, dry, no
hydrocarbon odor. Chumstick formation.

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sandy Gravel (GP), Reddish brown (7.5 YR 5/6), 55%
subrounded gravel and cobbles up to 4" in diameter
with 40% fine sand, and 5% nonplastic silt, dry, no
hydrocarbon odor.

End of boring at 12' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 656.93'
NORTHING: 152788.48
EASTING: 1771748.18

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

HC08-04

Mudstone, Brownish gray, laminated, friable, planer
fracturing, waxy, organic inclusions, dry, no
hydrocarbon odor. Chumstick formation.

Silty Sand (SM), Reddish brown (7.5YR 5/6), 70%
medium to fine sand, 20% subrounded gravel up to
3" in diameter, and 10% non plastic silt, dry becomes
wet at 9', strong hydrocarbon odor at 9' bgs. Color
change to gray at 9'.

HC08-09

HC08-12

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sandy Gravel (GP), Gray, 55% subrounded gravel and
cobbles up to 4" in diameter with 40% fine sand, and
5% nonplastic silt, dry, strong hydrocarbon odor.
Petroleum contamination first observed at 1' bgs.

End of boring at 5' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.56'
NORTHING: 152769.39
EASTING: 1771771.68

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

HC09-02

Silty Sand (SM), Gray, 70% medium to fine sand, 20%
subrounded gravel up to 3" in diameter, and 10% non
plastic silt, dry.

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sandy Gravel (GP), Reddish brown (7.5 YR 5/6), 55%
subrounded gravel and cobbles up to 4" in diameter
with 40% fine sand, and 5% nonplastic silt, dry, no
hydrocarbon odor.

End of boring at 15' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 655.47'
NORTHING: 152796.81
EASTING: 1771768.22

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

HC10-05

Sand (SP), Yellowish brown (7.5YR 7/3), 85% medium
to fine sand, 10% subrounded gravel up to 2" in
diameter, and 5% non plastic silt, dry becomes moist
at 9' wet at 12', moderate hydrocarbon odor at 12'
bgs. Color change to gray at 9'. Fill material.

HC10-12

HC10-15

Mudstone, Brownish gray, laminated, friable, planer
fracturing, waxy, organic inclusions, dry, no
hydrocarbon odor. Chumstick formation.

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sand (SP), Yellowish brown (7.5YR 7/3), 85% medium
to fine sand, 10% subrounded gravel up to 2" in
diameter, and 5% non plastic silt, dry. Fill material.

End of boring at 15' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.77'
NORTHING: 152780.80
EASTING: 1771793.19

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

HC11-15

Sandstone, Brownish gray, 85% medium to fine sand,
10% subrounded gravel up to 2" diameter, 5% non
plastic silt, wet, strong hydrocarbon odor. Chumstick
Formation.

HC11-11

HC11-06

Sandy Gravel (GP), 5/8" minus cushed rock from 9 to
10' bgs. Fill Material.

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079

Sand (SP), Yellowish brown (7.5YR 7/3), 85% medium
to fine sand, 10% subrounded gravel up to 2" in
diameter, and 5% non plastic silt, dry. Fill material.



314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Sand (SP), Yellowish brown (7.5YR 7/3), 85% medium
to fine sand, 10% subrounded gravel up to 2" in
diameter, and 5% non plastic silt, dry becomes moist
at 9' wet at 12', strong hydrocarbon odor at 12' bgs.
Fill material.

End of boring at 15' bgs.

Boring backfilled with bentonite upon completion.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.60'
NORTHING: 152847.66
EASTING: 1771750.72

DRILLING CONTRACTOR: AEC
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 4 Inch
SAMPLING METHOD: Core Barrel
WELL TAG ID: --

HC12-15

Sandstone, Light gray (N5), medium to fine grained,
massive, friable, moderatly cemented, dry, no
hydrocarbon odor. Chumstick formation.

Sandstone boulder from 9 to 10.5' bgs.

HC12-12

HC12-08



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface. Petroleum contamination first
observed at ground surface.

Gravelly Sand (SP), Dark brown, 70% fine to medium
sand, 25% subrounded gravel up to 2" in diameter,
and 5% non plastic silt, dry, strong hydrocarbon odor,
sheen visible on soil.

End of test pit at 4' bgs.

Test pit was backfilled with excavated soil.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.38'
NORTHING: 152740.23
EASTING: 1771781.26

DRILLING CONTRACTOR: Clark Construction
DRILLING METHOD: Excavator
BOREHOLE DIAMETER: 18 Inch
SAMPLING METHOD: Excavator Bucket
WELL TAG ID: --

TP01-04

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)
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TP02-02 9.6

0

PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Gravelly Sand (SP), Brown, 70% fine to medium sand,
25% subrounded gravel up to 2" in diameter, and 5%
non plastic silt, dry, no hydrocarbon odor.

End of test pit at 4' bgs.

Test pit was backfilled with excavated soil.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.62'
NORTHING: 152751.42
EASTING: 1771790.23

DRILLING CONTRACTOR: Clark Construction
DRILLING METHOD: Excavator
BOREHOLE DIAMETER: 18 Inch
SAMPLING METHOD: Excavator Bucket
WELL TAG ID: --

TP02-04

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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TP03-02 0.2

0.9

PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Gravelly Sand (SP), Brown, 70% fine to medium sand,
25% subrounded gravel up to 2" in diameter, and 5%
non plastic silt, dry, no hydrocarbon odor. No visual
or olfactory indications of petroleum contamination.

End of test pit at 4' bgs.

Test pit was backfilled with excavated soil.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.30'
NORTHING: 152753.48
EASTING: 1771768.86

DRILLING CONTRACTOR: Clark Construction
DRILLING METHOD: Excavator
BOREHOLE DIAMETER: 18 Inch
SAMPLING METHOD: Excavator Bucket
WELL TAG ID: --

TP03-04

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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TP04-02 165

618

PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface. Petroleum contamination first
observed at 0.5' bgs.

Gravelly Sand (SP), Dark brown, 70% fine to medium
sand, 25% subrounded gravel up to 2" in diameter,
and 5% non plastic silt, dry, strong hydrocarbon odor.

End of test pit at 4' bgs.

Test pit was backfilled with excavated soil.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.28'
NORTHING: 152733.20
EASTING: 1771777.44

DRILLING CONTRACTOR: Clark Construction
DRILLING METHOD: Excavator
BOREHOLE DIAMETER: 18 Inch
SAMPLING METHOD: Excavator Bucket
WELL TAG ID: --

TP04-04

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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N

TP05-02 4.4

PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Gravelly Sand (SP), Brown, 65% fine to medium sand,
25% subrounded gravel up to 2" in diameter, and 5%
non plastic silt, dry, no hydrocarbon odor.

End of test pit at 2' bgs.

Test pit was backfilled with excavated soil.

DRILLING CONTRACTOR: Clark Construction
DRILLING METHOD: Excavator
BOREHOLE DIAMETER: 18 Inch
SAMPLING METHOD: Excavator Bucket
WELL TAG ID: --

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.75'
NORTHING: 152743.24
EASTING: 1771819.32



WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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TP06-02 2.6

PROJECT NAME: Coleman Oil
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: R. Honsberger
REVIEWED BY: C. Hultgren
DATE: 1-27-19

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

Gravel at ground surface

Gravelly Sand (SP), Brown, 65% fine to medium sand,
25% subrounded gravel up to 2" in diameter, and 5%
non plastic silt, dry, no hydrocarbon odor.

Boulder at 2' bgs.

End of test pit at 2' bgs.

Test pit was backfilled with excavated soil.

CASING ELEVATION: --
GROUND SURFACE ELEVATION: 657.67'
NORTHING: 152755.22
EASTING: 1771808.10

DRILLING CONTRACTOR: Clark Construction
DRILLING METHOD: Excavator
BOREHOLE DIAMETER: 18 Inch
SAMPLING METHOD: Excavator Bucket
WELL TAG ID: --

314 West 15th Street, Suite 300
Vancouver, WA. 98660
Phone: 360-703-6079



WELL/BORING NUMBER

Gravel at ground surface

(USCS Classification, Depth Interval, Color, Grain Size,

Plasticity, Shapes, Mineral  Composition, Density or

Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
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ID

BOREHOLE/WELL

CONSTRUCTION DETAILS

CASING ELEVATION: 651.03

GROUND SURFACE ELEVATION: 652.05

NORTHING: 153118.4

EASTING: 1771784.0

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

WATER LEVEL AFTER DRILLING

P
I
D

LOCATION MAP

N

MATERIALS USED

Casing:

Well Screen:

End Cap:

Sand Pack:

Bentonite:

Concrete:

Monument:

Well Cap:

Other:

4" PVC

0.010 slot

Flat sump

18 60lb bags10-20 Silica

5 60lb bags

Vault
J-plug

Over Drill existing well BH-01R to 30' bgs.

BH01R-32

Borehole:

Sump:

Screen:

Casing:

Backfill:

Sand Pack:

Bentonite:

Concrete:

Stabilizers:

WELL CONSTRUCTION

Depths (feet bgs)

40'

39.97 to 39.52
39.52 to 14.52
14.52 to 0

39.97 to 12.5

12.5 to 3

PROJECT NAME: Coleman Oil

PROJECT NUMBER: 2017-074

PROJECT LOCATION: Wenatchee, WA

LOGGED BY: R. Honsberger

REVIEWED BY: C. Hultgren

DATE: 1-27-19

DRILLING CONTRACTOR: AEC

DRILLING METHOD: Sonic

BOREHOLE DIAMETER: 8 Inch

SAMPLING METHOD: Core Barrel

WELL TAG ID: BLN736

Mudstone, Dark brown, laminated, friable, planer
fracturing, waxy, organic material, dry, no
hydrocarbon odor.

Sandstone, Gray, medium to fine grained, massive,
well cemented, micacious, dry, no hydrocarbon odor.

Mudstone, Dark brown, laminated, friable, planer
fracturing, waxy, organic material, dry, no
hydrocarbon odor.

End of boring at 40.03' bgs.

BH01R-37

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

BH-01R continues at 30' bgs.

314 West 15th Street, Suite 300

Vancouver, WA. 98660

Phone: 360-703-6079
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BH-1R

Sandstone, Gray, medium to fine grained, massive,
well cemented, micacious, dry, no hydrocarbon odor.
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TO:

FROM: 

DATE:

SUBJECT:

HydroCon 
TOC Site No.

Sampling Event 
Type:

Laboratory Work
Order:

Number of 
Samples:

Final Report 
Date & Time:

Analysis & Method

Gasoline Range Hydrocarbon (NWTPH-Gx)
Diesel Range Hydrocarbon without Silica Gel (NWTPH-Dx) 
Diesel Range Organics with Silica Gel (NWTPH-DxSG) 
Volatile Organic Compounds (EPA 8260C)
BETX (8021B)
Total Lead (200.8)
Sulfate (300.0)
Other

Data Package Completeness:

EDD to Hardcopy Verification:

Data package was complete.

An EDD was not provided.

Craig Hultgren, HydroCon

Manon Tanner-Dave

January 22, 2019

Laboratory Validation Report

Coleman Wenatchee – 2017-074

Soil Sampling 30

January 18, 2019
A9A0293



Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

Sample ID Laboratory ID Analysis Surrogate %R QC Limits Qualifier/Comments
HC03-10 A9A0293-02RE1 NWTPH-Dx 99% 50-150% S-05: Surrogate w/in QC 

limits, no qualifier.
HC04-07 A9A0293-04RE1 NWTPH-Dx Not recovered due to 25x 

dilution.
50-150% S-01: J-SSR all results.

HC04-09 A9A0293-05 NWTPH-Dx Not recovered due to 20x 
dilution.

50-150% S-01: J-SSR all results.

HC06-12 A9A0293-11 NWTPH-Dx 109% 50-150% S-05: Surrogate w/in QC 
limits, no qualifier.

HC11-11 A9A0293-24RE1 NWTPH-Dx 111% 50-150% S-05: Surrogate w/in QC 
limits, no qualifier.

HC12-12 A9A0293-27RE1 NWTPH-Dx 109% 50-150% S-05: Surrogate w/in QC 
limits, no qualifier.

HC06-12 A9A0293-11 NWTPH-Gx 1,4-Difluorobenzene: 
153%

50-150% S-08: 8260 surrogate 
recoveries were w/in QC 
limits; no qualifier.

HC07-05 A9A0293-14 NWTPH-Gx 4-Bromofluorobenzene: 
165%

50-150% S-08: 8260 surrogate 
recoveries were w/in QC 
limits; no qualifier.

All holding times and sample receipt were acceptable, with the exceptions noted below:

The laboratory noted upon arrival that the time collected on 1 of 2 methanol-preserved bottles for sample 
HC11-11 was different than the date recorded on the chain of custody forms.  No qualifiers were applied to 
the results.

The aliquots used for the NWTPH-Gx and BTEX analyses for sample HC10-12 were not preserved within 
48 hours of sampling; results were flagged by the lab (V-16) and qualified as estimated (J/UJ-HT).

All surrogate percent recoveries (%R) were within laboratory limits, with the exceptions noted below:



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

Associated Laboratory Duplicate:

Laboratory Control Sample/Laboratory Control Sample Duplicates:

Method Blank:

Field Duplicate(s):

Target Analyte List:

Reporting Limits (MDL and MRL):

Matrix spikes were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Laboratory duplicates were analyzed at the appropriate frequency and all relative percent 
difference (RPD) were within the acceptance criteria.

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes.

Not applicable – no field duplicates collected.

All requested analytes were present.

Reporting limits were within the acceptance criteria, with the following exceptions noted below:

Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.



Reported Results:

Lab Validation Assessment

All reported results are acceptable.

Laboratory qualifiers for NWTPH-Dx:
(F-03) The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks in 
the quantitation range that are not representative of the fuel pattern reported.

o J/UJ-Other qualify affected results.
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.

o J/UJ-Other qualify affected results.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation. 

o J/UJ-Chrom qualify affected results.
(F-15) Results for diesel are estimated due to overlap from the reported oil result.

o J/UJ-Mi qualify affected results.
(F-16) Results for oil are estimated due to overlap from the reported diesel result.

o J/UJ-Mi qualify affected results.

Analytical results are usable to meet the project objectives.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein.

The data meet the criteria outlined above, with the noted exceptions.  No data were rejected and 
completeness was 100 percent.  All results are usable for their intended purpose.  



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-03) The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks 
in the quantitation range that are not representative of the fuel pattern reported.
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.
(F-15) Results for diesel are estimated due to overlap from the reported oil result.
(F-16) Results for oil are estimated due to overlap from the reported diesel result.

Validation qualifiers:
(J) The result is an estimated quantity.
(UJ) Estimated and not detected.  The analyte is considered not detected at the reported value, and the 
associated numerical value is an estimated value.

Reason codes:
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
HT = Holding time/sample preservation.
Mi = Matrix interference.
Other = Other, described in data validation report.
SSR = Surrogate spike recovery.



Appendix B. Validator Qualified Data Summary Table

Sample ID Laboratory ID Method Parameter Name Result
Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code

HC03-10 A9A0293-02RE1 NWTPH-Dx Diesel 3,240 mg/kg F-13 J Chrom

HC04-07 A9A0293-04RE1 NWTPH-Dx Diesel 631 mg/kg F-15, S-01 J Mi, SSR

HC04-07 A9A0293-04RE1 NWTPH-Dx Oil 4,640 mg/kg F-16, S-01 J Mi, SSR

HC04-09 A9A0293-05 NWTPH-Dx Diesel 6,400 mg/kg S-01 J SSR

HC04-09 A9A0293-05 NWTPH-Dx Oil < 869 mg/kg S-01 UJ SSR

HC05-10 A9A0293-07 NWTPH-Dx Diesel 130 mg/kg F-11, F-15 J Other, Mi

HC05-10 A9A0293-07 NWTPH-Dx Oil 62.9 mg/kg F-16 J Mi

HC05-12 A9A0293-08 NWTPH-Dx Diesel 2,210 mg/kg F-15 J Mi

HC05-12 A9A0293-08 NWTPH-Dx Oil 316 mg/kg F-16 J Mi

HC09-02 A9A0293-19RE2 NWTPH-Dx Diesel 3,320 mg/kg F-15 J Mi

HC09-02 A9A0293-19RE2 NWTPH-Dx Oil 515 mg/kg F-16 J Mi

HC10-15 A9A0293-22 NWTPH-Dx Oil 51.7 mg/kg F-03 J Other

HC11-06 A9A0293-23 NWTPH-Dx Diesel 45.0 mg/kg F-11, F-15 J Other, Mi

HC11-06 A9A0293-23 NWTPH-Dx Oil 1,110 mg/kg F-16 J Mi

HC11-11 A9A0293-24RE1 NWTPH-Dx Diesel 6,760 mg/kg F-15 J Mi

HC11-11 A9A0293-24RE1 NWTPH-Dx Oil 1,740 mg/kg F-16 J Mi

HC12-12 A9A0293-27RE1 NWTPH-Dx Diesel 3,790 mg/kg F-13 J Chrom

BH-1R-32 A9A0293-29 NWTPH-Dx Diesel 73.5 mg/kg F-13, F-15 J Chrom, Mi

BH-1R-32 A9A0293-29 NWTPH-Dx Oil 125 mg/kg F-03, F-16 J Other, Mi

BH-R-37 A9A0293-30 NWTPH-Dx Diesel 400 mg/kg F-13 J Chrom



HC10-12 A9A0293-21 NWTPH-Gx GRO 17.6 mg/kg V-16 J HT

HC10-12 A9A0293-21 EPA 8260C Benzene < 0.0117 mg/kg V-16 UJ HT

HC10-12 A9A0293-21 EPA 8260C Toluene < 0.0584 mg/kg V-16 UJ HT

HC10-12 A9A0293-21 EPA 8260C Ethylbenzene < 0.0292 mg/kg V-16 UJ HT

HC10-12 A9A0293-21 EPA 8260C Xylenes, total < 0.0876 mg/kg V-16 UJ HT



TO:

FROM: 

DATE:

SUBJECT:

HydroCon 
TOC Site No.

Sampling Event 
Type:

Laboratory Work
Order:

Number of 
Samples:

Final Report 
Date & Time:

Analysis & Method

Gasoline Range Hydrocarbon (NWTPH-Gx)
Diesel Range Hydrocarbon without Silica Gel (NWTPH-Dx) 
Diesel Range Organics with Silica Gel (NWTPH-DxSG) 
Volatile Organic Compounds (EPA 8260C)
BTEX (EPA 8260C)
Total Lead (EPA 6020A), Organic Lead and Manganese Speciation (GC/ECD)
Sulfate (300.0)
Other – Tentatively Identified Compounds (EPA 8260B), Oxygenates (EPA 8260C)

Data Package Completeness:

EDD to Hardcopy Verification:

Data package was complete.

An EDD was not provided.

Craig Hultgren, HydroCon

Manon Tanner-Dave

January 24, 2019 (Revised February 26, 2019)

Laboratory Validation Report

Coleman Wenatchee – 2017-074

Soil Sampling 6

January 18, 2019
A9A0295



Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

Sample ID Laboratory ID Analysis Surrogate %R QC Limits Qualifier/Comments
TP01-02 A9A0295-01RE1 NWTPH-Dx 117% 50-150% S-05: Surrogate w/in QC 

limits, no qualifier.
TP02-02 A9A0295-03RE1 NWTPH-Dx 92% 50-150% S-05: Surrogate w/in QC 

limits, no qualifier.
TP04-02 A9A0295-07RE1 NWTPH-Dx Not recovered due to 25x

dilution.
50-150% S-01: J/UJ-SSR all results.

All holding times and sample receipt were acceptable, with the exceptions noted below:

The aliquots used for the NWTPH-Gx, BTEX, VOC, TIC, and Oxygenates analyses for all samples were not 
preserved within 48 hours of sampling; results were flagged by the lab (V-16) and qualified as estimated 
(J/UJ-HT).

All non-detect results from the Oxygenates analyses were rejected (R-HT) due to exceedance in holding 
time requirements.

All surrogate percent recoveries (%R) were within laboratory limits, with the exceptions noted below:



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

Associated Laboratory Duplicate:

Laboratory Control Sample/Laboratory Control Sample Duplicates:

LCS/LCSD
Percent 

Recovery Control 
Limit

Associated 
Samples Comments/QualifiersCompound LCS LCSD

LCS (9010721-BS1)
Bromoform 68% NA

80-120% TP01-02 J/UJ-LCS qualify results.

Chloroethane 63% NA
Dibromochloromethane 74% NA

Dichlorodifluoromethane 53% NA
Trichlorofluoromethane 56% NA

Vinyl chloride 73% NA
2-Hexanone 142% NA Result was ND; no qualifier applied.

Method Blank:

Field Duplicate(s):

Target Analyte List:

Reporting Limits (MDL and MRL):

Matrix spikes were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Laboratory duplicates were analyzed at the appropriate frequency and all %D were within the acceptance 
criteria.

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria, with the 
following exceptions:

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes.

Not applicable – no field duplicates were collected.

All requested analytes were present.

Reporting limits were within the acceptance criteria, with the following exceptions noted below:

Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.



Reported Results:

Lab Validation Assessment

All reported results are acceptable; except for the rejected Oxygenates results.

Laboratory qualifiers for NWTPH-Dx:
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.

o J/UJ-Other qualify affected results.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation. 

o J/UJ-Chrom qualify affected results.
(F-15) Results for diesel are estimated due to overlap from the reported oil result.

o J/UJ-Mi qualify affected results.
(F-16) Results for oil are estimated due to overlap from the reported diesel result.

o J/UJ-Mi qualify affected results.
(F-19) Results are estimated due to the presence of multiple fuel products.

o J/UJ-Mi qualify affected results.

Analytical results are usable to meet the project objectives, with the exceptions noted below:

TICs: All tentatively identified compounds (TICs) were analyzed from an aliquot that was not preserved within 48 
hours of sampling (V-16); these results should be restated as estimated (J/UJ-HT).  In addition, all TIC results for 
which there is presumptive evidence of a match should be restated as estimated (NJ-TIC).

Oxygenates: Sample TP01-02 was analyzed from an aliquot that was not preserved within 48 hours of sampling 
(V-16) and grossly outside of holding time requirements.  The sample was analyzed twice: once on 2/4/2019 at a 
2000x dilution, and then on 2/14/2019 at a 200x dilution.  The results from the 2/4/2019 analysis were qualified as 
DNR-Other since there were more recent results reported.  All results from the 2/14/2019 analysis were non-
detect and rejected due to the exceedance in the holding time requirement.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein, except for the following:

Oxygenates: Data set from 2/4/2019 was flagged during validation as DNR-Other due to a more recent 
analysis on 2/14/2019.  The data results from 2/14/2019 were rejected due to exceedance of the holding time 
requirement.



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.
(F-15) Results for diesel are estimated due to overlap from the reported oil result.
(F-16) Results for oil are estimated due to overlap from the reported diesel result.
(F-19) Results are estimated due to the presence of multiple fuel products.
(M-02) Due to matrix interference, this analyte cannot be accurately quantified.  The reported result is 
estimated.
(Q-54g) Daily continuing calibration verification recovery for this analyte failed the ±20% criteria listed in 
EPA method 8260C/8270D by -12%.  The results are reported as estimated values.
(Q-54h) Daily continuing calibration verification recovery for this analyte failed the ±20% criteria listed in 
EPA method 8260C/8270D by -17%.  The results are reported as estimated values.
(Q-54i) Daily continuing calibration verification recovery for this analyte failed the ±20% criteria listed in 
EPA method 8260C/8270D by -24%.  The results are reported as estimated values.
(Q-54j) Daily continuing calibration verification recovery for this analyte failed the ±20% criteria listed in 
EPA method 8260C/8270D by -27%.  The results are reported as estimated values.
(S-01) Surrogate recovery for this sample is not available due to sample dilution required from high 
analyte concentration and/or matrix interference.
(R-02) The reporting limit for this analyte has been raised to account for interference from coeluting 
organic compounds present in the sample.
(V-16) Sample aliquot was subsampled from the sample container in the laboratory.  The subsampled 
aliquot was not preserved within 48 hours of sampling.

Validation qualifiers:
(DNR) Do not report.
(J) The result is an estimated quantity.
(R)  Rejected.  The data are unusable. 
(UJ) Estimated and not detected.  The analyte is considered not detected at the reported value, and the 
associated numerical value is an estimated value.

Reason codes:
Cc = Calibration (continuing).
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
HT = Holding time/sample preservation.
Mi = Matrix interference.
Other = Other, described in data validation report.
SSR = Surrogate spike recovery.



Appendix B. Validator Qualified Data Summary Table

Sample Laboratory ID Method Parameter Name Result
Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code

TP01-02 A9A0295-01RE1 NWTPH-Dx Diesel 3,510 mg/kg F-19 J Mi

TP01-02 A9A0295-01RE1 NWTPH-Dx Oil 1,850 mg/kg F-16 J Mi

TP03-04 A9A0295-06 NWTPH-Dx Diesel 119 mg/kg F-11 J Other

TP04-02 A9A0295-07RE1 NWTPH-Dx Diesel < 560 mg/kg S-01 UJ SSR

TP04-02 A9A0295-07RE1 NWTPH-Dx Oil 4,270 mg/kg S-01 J SSR

TP05-02 A9A0295-09 NWTPH-Dx Diesel 270 mg/kg F-11 J Other

TP06-02 A9A0295-10RE1 NWTPH-Dx Diesel 580 mg/kg F-13, F-15 J Chrom, Mi

TP06-02 A9A0295-10RE1 NWTPH-Dx Oil 61.1 mg/kg F-16 J Mi

TP01-02 A9A0295-01RE1 NWTPH-Gx GRO 4,970 mg/kg V-16 J HT

TP02-02 A9A0295-03RE1 NWTPH-Gx GRO < 6.06 mg/kg V-16 UJ HT

TP03-04 A9A0295-06 NWTPH-Gx GRO < 6.23 mg/kg V-16 UJ HT

TP04-02 A9A0295-07 NWTPH-Gx GRO 47.6 mg/kg V-16 J HT

TP05-02 A9A0295-09 NWTPH-Gx GRO < 5.93 mg/kg V-16 UJ HT

TP06-02 A9A0295-10 NWTPH-Gx GRO < 6.43 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Benzene 0.328 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C Toluene 0.408 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C Ethylbenzene 40.5 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C Xylenes, total 343 mg/kg V-16 J HT

TP02-02 A9A0295-03RE1 EPA 8260C Benzene < 0.0121 mg/kg V-16 UJ HT

TP02-02 A9A0295-03RE1 EPA 8260C Toluene < 0.0606 mg/kg V-16 UJ HT



TP02-02 A9A0295-03RE1 EPA 8260C Ethylbenzene < 0.0303 mg/kg V-16 UJ HT

TP02-02 A9A0295-03RE1 EPA 8260C Xylenes, total < 0.0910 mg/kg V-16 UJ HT

TP03-04 A9A0295-06 EPA 8260C Benzene < 0.0125 mg/kg V-16 UJ HT

TP03-04 A9A0295-06 EPA 8260C Toluene < 0.0623 mg/kg V-16 UJ HT

TP03-04 A9A0295-06 EPA 8260C Ethylbenzene < 0.0311 mg/kg V-16 UJ HT

TP03-04 A9A0295-06 EPA 8260C Xylenes, total < 0.0934 mg/kg V-16 UJ HT

TP04-02 A9A0295-07 EPA 8260C Benzene < 0.0138 mg/kg V-16 UJ HT

TP04-02 A9A0295-07 EPA 8260C Toluene < 0.0690 mg/kg V-16 UJ HT

TP04-02 A9A0295-07 EPA 8260C Ethylbenzene 0.263 mg/kg V-16 J HT

TP04-02 A9A0295-07 EPA 8260C Xylenes, total 1.66 mg/kg V-16 J HT

TP05-02 A9A0295-09 EPA 8260C Benzene < 0.0119 mg/kg V-16 UJ HT

TP05-02 A9A0295-09 EPA 8260C Toluene < 0.0593 mg/kg V-16 UJ HT

TP05-02 A9A0295-09 EPA 8260C Ethylbenzene < 0.0297 mg/kg V-16 UJ HT

TP05-02 A9A0295-09 EPA 8260C Xylenes, total < 0.0890 mg/kg V-16 UJ HT

TP06-02 A9A0295-10 EPA 8260C Benzene < 0.0129 mg/kg V-16 UJ HT

TP06-02 A9A0295-10 EPA 8260C Toluene < 0.0643 mg/kg V-16 UJ HT

TP06-02 A9A0295-10 EPA 8260C Ethylbenzene < 0.0321 mg/kg V-16 UJ HT

TP06-02 A9A0295-10 EPA 8260C Xylenes, total < 0.0964 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Acetone < 5.63 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Acrylonitrile < 2.25 mg/kg V-16, R-02 UJ HT, Mi

TP01-02 A9A0295-01 EPA 8260C Benzene 0.328 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C Bromobenzene < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Bromochloromethane < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Bromodichloromethane < 0.282 mg/kg V-16 UJ HT



TP01-02 A9A0295-01 EPA 8260C Bromoform < 0.563 mg/kg V-16, Q-54g UJ HT, Cc, LCS

TP01-02 A9A0295-01 EPA 8260C Bromomethane < 2.82 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 2-Butanone (MEK) < 9.29 mg/kg V-16, R-02 UJ HT, Mi

TP01-02 A9A0295-01 EPA 8260C n-Butylbenzene 5.71 mg/kg V-16, M-02 J HT, Mi

TP01-02 A9A0295-01 EPA 8260C sec-Butylbenzene 2.33 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C tert-Butylbenzene < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Carbon disulfide < 2.82 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Carbon tetrachloride < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Chlorobenzene < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Chloroethane < 2.82 mg/kg V-16, Q-54h UJ HT, Cc, LCS

TP01-02 A9A0295-01 EPA 8260C Chloroform < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Chloromethane < 1.41 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 2-Chlorotoluene < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 4-Chlorotoluene < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Dibromochloromethane < 0.563 mg/kg V-16 UJ HT, LCS

TP01-02 A9A0295-01 EPA 8260C 1,2-Dibromo-3-chloropropane < 1.41 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,2-Dibromoethane (EDB) < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Dibromomethane < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,2-Dichlorobenzene < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,3-Dichlorobenzene < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,4-Dichlorobenzene < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Dichlorodifluoromethane < 0.563 mg/kg V-16, Q-54j UJ HT, Cc, LCS

TP01-02 A9A0295-01 EPA 8260C 1,1-Dichloroethane < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,2-Dichloroethane (EDC) < 0.141 mg/kg V-16 UJ HT



TP01-02 A9A0295-01 EPA 8260C 1,1-Dichloroethene < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C cis-1,2-Dichloroethene < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C trans-1,2-Dichloroethene < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,2-Dichloropropane < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,3-Dichloropropane < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 2,2-Dichloropropane < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,1-Dichloropropene < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C cis-1,3-Dichloropropene < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C trans-1,3-Dichloropropene < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Ethylbenzene 40.5 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C Hexachlorobutadiene < 0.563 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 2-Hexanone < 2.82 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Isopropylbenzene 4.67 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C 4-Isopropyltoluene 1.68 mg/kg V-16, M-02 J HT, Mi

TP01-02 A9A0295-01 EPA 8260C Methylene chloride < 1.41 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 4-Methyl-2-pentanone (MiBK) < 2.82 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Methyl tert-butyl ether (MTBE) < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Naphthalene 22.8 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C n-Propylbenzene 22.4 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C Styrene < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,1,1,2-Tetrachloroethane < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,1,2,2-Tetrachloroethane < 0.282 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Tetrachloroethene (PCE) < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Toluene 0.408 mg/kg V-16 J HT



TP01-02 A9A0295-01 EPA 8260C 1,2,3-Trichlorobenzene < 1.41 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,2,4-Trichlorobenzene < 1.41 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,1,1-Trichloroethane < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C 1,1,2-Trichloroethane < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Trichloroethene (TCE) < 0.141 mg/kg V-16 UJ HT

TP01-02 A9A0295-01 EPA 8260C Trichlorofluoromethane < 0.563 mg/kg V-16, Q-54i UJ HT, Cc, LCS

TP01-02 A9A0295-01 EPA 8260C 1,2,3-Trichloropropane < 1.41 mg/kg V-16, R-02 UJ HT, Mi

TP01-02 A9A0295-01 EPA 8260C Vinyl chloride < 0.141 mg/kg V-16 UJ HT, LCS

TP01-02 A9A0295-01RE1 EPA 8260C 1,2,4-Trimethylbenzene 193 mg/kg V-16 J HT

TP01-02 A9A0295-01RE1 EPA 8260C 1,3,5-Trimethylbenzene 66.5 mg/kg V-16 J HT

TP01-02 A9A0295-01RE1 EPA 8260C m,p-Xylene 226 mg/kg V-16 J HT

TP01-02 A9A0295-01RE1 EPA 8260C o-Xylene 116 mg/kg V-16 J HT

TP01-02 A9A0295-01 EPA 8260C Ethanol < 282 mg/kg H-01, V-16 DNR Other

TP01-02 A9A0295-01 EPA 8260C tert-Butanol (TBA) < 282 mg/kg H-01, V-16 DNR Other

TP01-02 A9A0295-01 EPA 8260C Diisopropyl ether (DIPE) < 1.41 mg/kg H-01, V-16 DNR Other

TP01-02 A9A0295-01 EPA 8260C Ethyl-tert-butyl ether (ETBE) < 1.41 mg/kg H-01, V-16 DNR Other

TP01-02 A9A0295-01 EPA 8260C tert-Amyl methyl ether (TAME) < 1.41 mg/kg H-01, V-16 DNR Other

TP01-02 A9A0295-01RE1 EPA 8260C Ethanol < 28.2 mg/kg H-01, V-16 R HT

TP01-02 A9A0295-01RE1 EPA 8260C tert-Butanol (TBA) < 28.2 mg/kg H-01, V-16 R HT

TP01-02 A9A0295-01RE1 EPA 8260C Diisopropyl ether (DIPE) < 0.141 mg/kg H-01, V-16 R HT

TP01-02 A9A0295-01RE1 EPA 8260C Ethyl-tert-butyl ether (ETBE) < 0.141 mg/kg H-01, V-16 R HT

TP01-02 A9A0295-01RE1 EPA 8260C tert-Amyl methyl ether (TAME) < 0.141 mg/kg H-01, V-16 R HT
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